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(57) ABSTRACT

In order to provide a rotary tool, in particular a drill, with a
long service life together with high-quality drill holes, par-
ticularly 1n the case of through bores, the invention provides
a cutting head which extends along a rotational axis and has a
plurality of main cutting edges which extend radially out-
wards and each end at a cutting corner having a corner bevel,
wherein the corner bevels are of differing designs, specifi-
cally 1n the form of a roughing bevel and 1n the form of a
finishing bevel.

13 Claims, 3 Drawing Sheets
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1
ROTARY TOOL, IN PARTICULAR A DRILL

BACKGROUND OF THE INVENTION

1) Field of the Invention

The invention relates to a rotary tool, 1n particular a drill,
comprising a cutting head which extends along a rotation axis
and has a plurality of main cutting edges which extend radi-
ally outward and each end at the circumierence of the cutting
head at a cutting corner having a corner bevel.

2) Description of the Related Art

Such a cutting tool designed as a rotary tool can be seen, for
example, from DE 202 09 767 U1.

During the cutting operation, for example using drlls, but
also by means of reamers, milling cutters, 1n particular end
mills, step drills, deep-hole dnlls or “three-lipped cutters”,
there 1s generally the problem that the cutting corner 1s sub-
jected to both high mechanical and high thermal loading in
these rotary tools. In order to reduce this loading, 1t 1s known
to provide “corner bevels” at the cutting corner. Due to this
corner bevel, the main cutting edge does not run out rectilin-
carly to the circumierence. No cutting corner having a sharp
point 1s therefore formed at the transition between the main
cutting edge and the outer circumierence. Due to this mea-
sure, the cutting corner 1s therefore subjected to less loading
overall and therefore the service life of the cutting tool can be
increased. At the same time, however, there 1s the problem
that, when through-openings, for example through-bores, are
being formed, an undesirable burr at the exit of the drill hole
1s increased. This often requires subsequent treatment of the
burr in order to achieve the drilling quality required.

In order to counter “fraying of the drill hole™, provision 1s
made 1n the twist drill which can be seen from DE 202 09
7676 Ul for a re-working secondary cutting edge to adjoin a
respective main cutting edge. A flank adjoining the main
cutting edge therefore extends right up to the respective re-
working secondary cutting edge assigned to the respective
main cutting edge. In this case, the secondary cutting edge 1s
arranged to be set back axially from the main cutting edge.

The object of the invention 1s to specily arotary cutting tool
which ensures a long service life and at the same time allows
through-openings having as small a burr as possible to be
formed.

SUMMARY OF THE INVENTION

The object 1s achueved according to the invention by a
rotary tool having the features of claim 1. In this case, the
rotary tool 1s 1n particular a drill. However, the features
according to the mvention can also be used in other rotary
tools, such as, for example, reamers, milling cutters, 1n par-
ticular end mulls, step drills, deep-hole dnlls, etc. Here, the
rotary tool can be of both one-piece and modular design. In a
modular tool, the cutting head 1s normally interchangeably
fastened as a separate element 1n a parent body.

The rotary tool has a cutting head which extends along a
rotation axis and which has a plurality of main cutting edges,
in particular two main cutting edges, which extend radially
outward. These main cutting edges each end at the circum-
ference of the cutting head at a cutting corner which has a
respective corner bevel. The corner bevels of the respective
main cutting edges are designed to be different. They are
designated as roughing bevel and as finishing bevel. The main
cutting edge having the roughing bevel i1s also designated
below as guide bevel and the main cutting edge having the
finishing bevel 1s designated as free cutting edge. The two
main cutting edges are characterized inter alia 1n that they are
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arranged at the same axial level as viewed 1n the axial direc-
tion. This means that main cutting edge sections, apart from in
the region of the corner bevels, which are at the same radial
distance from the center axis formed by the rotation axis, are
arranged at the same axial level.

The decisive advantage of this configuration can be seen 1n
the fact that the corner bevels are assigned different functions
due to the different configuration thereof. Thus, the roughing
bevel serves for 1mitial or rough machining and the finishing
bevel serves for re-work or finish machining. Due to this
measure, a burr 1s largely avoided at through-holes on account
of the finishing bevel. At the same time, the configuration of
the roughing bevel ensures that the loading of the cutting
corners 1s reduced and the service life 1s thereby increased
overall.

The use of additional secondary cutting edges can be dis-
pensed with and 1s therefore preferably dispensed with,
thereby resulting overall 1n a rotary tool of simple geometry
which 1s simple and mexpensive to produce. The different
configuration of the bevels and the design thereof as roughing
bevel and as fimishing bevel 1s advantageous 1n particular in
those rotary tools 1n which the cutting capacity 1s apportioned
asymmetrically to the main cutting edges. In a rotary tool
having two main cutting edges, the one main cutting edge
therefore has a greater cutting capacity than the other main
cutting edge. The one having the greater cutting capacity 1s
designated as guide cutting edge and the one having the
smaller cutting capacity 1s designated as free cutting edge.
The guide cutting edge, which 1s subjected to higher loading,
has the roughing bevel, and the free cutting edge, which 1s
subjected to lower loading, has the fimshing bevel.

Provision 1s therefore expediently made for the roughing
bevel to be larger than the finishing bevel. The expression
“larger” 1n this case means that, 1n order to form the bevel,
more material 1s removed from the cutting head at the rough-
ing bevel than at the finishing bevel. In particular, the expres-
s1on “larger bevel” means that the width of the bevel 1s larger.
The width of the bevel 1s 1n this case defined by the distance
between the transition points to the main cutting edge on the
one hand and to the secondary cutting edge, running along a
flute, or the drill circumference on the other hand.

In order to eliminate the burr as far as possible and secondly
achieve as long a service life as possible, the two bevels differ
markedly in their size, such that the roughing bevel 1s expe-
diently more than twice as large as, 1n particular five times as
large as, the finmishing bevel. In particular, the finishing bevel
and the roughing bevel have a size ratio which 1s between 1:2
and 1:50 and 1s preferably between 1:25 and 1:50. Depending
on the application, in particular depending on the nature of the
material to be cut and/or the material of the rotary tool, the
bevels can be designed as conventional sloping bevels, as
round bevels or as double bevels. Bevels of 1dentical design
are preferably used here for the finishing and roughing bevels.
Alternatively, 1t 1s also possible to design the finishing and
roughing bevels to be different from one another, for example
to configure the roughing bevel as a round bevel and the
finishing bevel as a sloping bevel.

Furthermore, provision 1s expediently made for the two
bevels to be inclined at the same inclination angle relative to
the rotation axis. They expediently enclose between them a
bevel point angle which 1s generally between 0° and a point
angle defined by the main cutting edges. The point angle
defined by the main cutting edges 1s designated as drill point
angle 1n the case of a drill. The bevel point angle 1n this case
1s preferably within the range of between 40° and 100°.

The different configuration of the bevels 1s preferably used
in an asymmetrically designed rotary tool in which the main
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cutting edges have different cutting capacities. This 1s
achieved by the asymmetrical configuration overall.

In this case, provision 1s preferably made for the two main
cutting edges, 1n a configuration having two main cutting
edges, to be arranged at a pitch angle to one another which 1s
different from 180°. The pitch angle 1n this case 1s preferably
within the range of between 185° and 200°. It 1s expediently
determined by a prime number, 1n particular 193°. It 1s gen-
crally the case that the pitch angle 1s not equal to the nth part
of 360°, n being the number of main cutting edges.

Furthermore, 1n order to ensure sufficient concentric run-
ning in such an asymmetrical configuration, a supporting
bevel 1s expediently provided on the outer circumierence of
the tool following the guide cutting edge 1n the rotation direc-
tion. In addition, a first supporting bevel 1s provided on the
outer circumierence, to be precise starting at the guide cutting
edge. On account of the asymmetrical configuration and the
higher cutting capacity of the guide cutting edge, the cutting,
tool 1s pressed on one side against the bore wall, such that
improved concentric running i1s achieved by the double sup-
port. In contrast, no guide bevel or at most a small guide bevel,
which likewise runs along the outer circumierence 1n the axial
direction, 1s provided at the free cutting edge. In this case, the
supporting bevel and the guide bevels preferably run 1n each
case along flutes. The different design of the corner bevels 1s
used in particular 1n a rotary or drilling tool as described in DE

102006 025 294 .2, to which reference 1s hereby made in this
respect.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the invention are explained in
more detail below with reference to the figures. In the draw-
ing, 1n each case in schematic and partly simplified 1llustra-
tions:

FIG. 1a shows a side view of a rotary tool, designed as a
twist drill, in the region of the drill point,

FIG. 15 shows a side view of the drill point according to
FI1G. 1a after a 180° rotation about 1ts rotation axis,

FIG. 1¢ shows an enlarged illustration of the region of FIG.
1a 1dentified by “X”,

FIGS. 2a, 2b show a side view of a drill point 1n a second
configuration 1 which the bevels are designed as double
bevels, FIG. 2b showing the region of FIG. 2q 1dentified by
“X”, 1 an enlarged illustration,

FIGS. 3a, 3b show an illustration, comparable with FIGS.
2a,2b, of a third embodiment variant 1n which a corner radius
1s provided 1n each case for forming the bevels,

FIGS. 4a, 4b show an illustration, comparable with FIGS.
2a, 2b, of a fourth embodiment variant 1n which the two
bevels are of different design,

FIG. 5 shows an end view of an asymmetrically configured
dr1ll point, and

FIGS. 6a, 656 show a cross-sectional 1llustration of a drill
having the drill point shown in FIG. 5, FIG. 65 being an
enlarged illustration of the region 1n FIG. 64 1dentified by a
circle.

Parts having the same effect are provided with the same
reference numerals 1n the figures.

DETAILED DESCRIPTION OF THE INVENTION

The individual details and features are explained below
with reference to a rotary tool designed as a twist drill 2. The
twist drill 2, only shown 1n sections, has, as a cutting head, a
drill point 4, on which a plurality of main cutting edges 6, 8,
two 1n the exemplary embodiment, are formed at the end face.
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Hereinalter, one main cutting edge 1s designated as guide
cutting edge 6 and the other main cutting edge 1s designated as
free cutting edge 8. The two main cutting edges 6, 8 are
connected to one another via a chisel edge 12 in the region of
a center axis of the drill 2, which at the same time forms a
rotation axis 10. During use, the drill 2 rotates about the
rotation axis 10 1n rotation direction D. The drill point 4 1s
designed approximately 1n the shape of a lateral surface of a
cone, such that the main cutting edges 6, 8 run obliquely
outward from the chisel edge 12. A respective main flank 14
adjoins a respective main cutting edge 6, 8—as viewed in the
opposite direction to the rotation direction D. A respective
flute 15 1s made 1n the drill body in front of the main cutting
edges 6, 8 1n the rotation direction D. Said flute 15 runs
helically 1n the exemplary embodiment. The respective main
cutting edge 6, 8 extends roughly 1n approximately the radial
direction up to a cutting corner 16, a respective corner bevel
being formed on the cutting corner 16. In this case, the guide
cutting edge 6 has a corner bevel designated below as rough-
ing bevel 18 and the free culling edge 8 has a corner bevel
designated as finishing bevel 20.

As can be seen directly from FIGS. 1 to 4, the two bevels
18, 20 are designed to be greatly different 1n size. In this case,
the roughing bevel 18 has a width bl and the finishing bevel
20 has a width b2, which 1s many times smaller than the width
b1. The width 1n this case 1s defined by the distance between
the transition or bend point P1 between the approximately
rectilinear course of the respective main cutting edge 6, 8 to
the respective bevel 18, 20 and the further transition or bend
point P2 at which the respective bevel 18, 20 merges mnto the
circumfierential side, the “drill land™ 22. In this case, the two
bevels 18, 20 merge 1nto a respective secondary cutting edge
24 running along the respective flute 135.

Theratio b2:b1 1s preferably within the range o1 1:2 to 1:50
and 1s 1n particular within the range of 1:25 to 1:50. The two
lands 18, 20 are inclined by the same inclination angle relative
to the rotation axis 10. ITrequired, different inclination angles
can also be provided. The two guide bevels 18, 20 together
enclose a bevel point angle o, which in the exemplary
embodiment 1s approximately within the range of between 60
and 90°, preferably within the region of 80°.

Whereas 1n the exemplary embodiment 1n FIG. 1 the two
bevels 18, 20 are designed as simple sloping bevels, provision
1s made according to the exemplary embodiment in FIG. 2 for
cach bevel 18, 20 to be designed as a double bevel, that 1s to
say for two sloping bevels to directly adjoin one another.
Instead of the arrangement of two or even more sloping bevels
disposed one after the other, the respective roughing bevel 18
or finishing bevel 20 can also be designed as a radius, as
shown 1n FIG. 3. Finally, any desired combinations are pos-
sible, which can be selected in each case as a function of the
respective requirements specification. It 1s thus possible, as
shown 1n FIG. 4, to design the roughing bevel 18 as a round
bevel and the finishing bevel 20 as a sloping bevel. Con-
versely, the finishing bevel can also be designed as a round
bevel and the roughing bevel 18 as a sloping bevel or as a
double bevel, etc.

The drill shown 1 FIGS. 1 to 4 1s asymmetrical overall
with respect to the rotation axis 10, as will be explained below
in more detail with reference to FIGS. 5 and 6. As can already
be seen when comparing the two side illustrations of FIGS. 1a
and 1b, a first and a second supporting bevel 26a, 265 are
provided at the margins on the drill land 22 adjoining the
guide cutting edge 6, said supporting bevels 26a, 265 1n each
case running along the respective flute 15. In contrast thereto,
the drill land 22 adjoining the free cutting edge 8 has only one
guide bevel, designated below as residual guide bevel 28. It 1s
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also already indicated by the dashed illustration of the free
cutting edge 8 1n F1G. 15 that the two cutting edges 6, 8 are not
arranged exactly opposite one another with respect to a 180°
rotation.

It can be seen from the plan view according to FIG. 5 that
the two main cutting edges 6, 8 are connected to one another
via the chisel edge 12. The two main cutting edges 6, 8,
measured at the cutting corners 16, enclose between them a
pitch angle e which 1s less than 180° and 1s 1n particular within
the range of between 160° and 175°. In the exemplary
embodiment, the pitch angle € 1s preferably 167°. As can also
be seen from the plan view of FIG. 5, the drill 2 15 also
constructed asymmetrically with regard to the material dis-
tribution relative to the axis of symmetry (rotation axis 10). To
be precise, a first drill halt 30a adjoining the guide cutting
edge 6 1s designed to be bulkier than the second drill halt 3056
adjoining the free cutting edge 8. In the plan view, the chisel
edge 12 curved roughly 1n an S shape separates the two half
sections of the drill 2 from one another. Starting from the
cutting corner 16 having the roughing bevel 18, the first
supporting bevel 26a adjoins the circumierential wall formed
by the dnll land 22. The second supporting bevel 265 1s
arranged at the end of the drill land 22 as viewed 1n the
opposite direction to the rotation direction D. Said supporting
bevel 265 has approximately half to twice the extent or width
of the first supporting bevel 26a. The first supporting bevel
264 covers a rotation angle approximately within the range of
10° to 15°. The first drnill half 30a adjoining the guide cutting
edge 6 covers an angular range greater than 90°, 1n particular
about 95° to 120°. In contrast thereto, the second drill haltf 304
covers an angular range which 1s smaller and 1n particular
below 90° and 1s preferably greater than 70°.

As can also be seen from the plan view of FIG. 5, the
roughing bevel 18, which can be clearly recognized, i1s
designed to adjoin the guide cutting edge 6. In contrast
thereto, the markedly smaller fimshing bevel 20, which
extends only over a small angular range of, for example, 10°,
1s Tormed on the cutting corner 16 of the free cutting edge 8.
In contrast, the roughing bevel 18 extends continuously from
the first supporting bevel 26a up to the second supporting
bevel 26b.

Furthermore, two coolant passages 32 which emerge from
the drill at the end face can be seen from FIG. 5 and FIG. 6.

A hole or bore wall 34 1s additionally shown in FIG. 6. The
two supporting bevels 26a, 265 are arranged on a circumier-
ential line defined by the drill radius, such that they bear over
the surface area against the bore wall 24 formed during the
cutting operation. Good support overall 1s thereby achieved.
At the same time, the residual guide bevel 28 1s supported
only at a small section on the bore wall 34, as can be seen 1n
particular from the enlarged illustration of FIG. 6b. In this
case, the support of the residual guide bevel 28 covers an
angular range which 1s preferably less than 1°. Rather, a
clearance angle v 1s formed at the residual guide bevel 28 so
that bearing against the bore wall 34 over a large surface area
1s prevented. In this case, the clearance angle v 1s in the region
of a few degrees, for example 1n the region of 10°. The pitch
angle € complementary to the pitch angle € 1s shown 1n FIG.
6. Further angular values which are selected for the exem-
plary embodiment can be seen from FIG. 6. These angular
specifications can of course be different i1n alternative
embodiment variants. Furthermore, the clearance angle '
complementary to the clearance angley can be seen from FIG.
6a, said clearance angle v' being 81° 1n the exemplary
embodiment.

On account of the asymmetrical configuration of the drill,
said drill has a deliberate asymmetrical force distribution. A
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resultant radial force F 1s therefore obtained during the rota-
tion about the rotation axis 10, and this resultant radial force
F leads to the drill 30 being supported with its drill half 30q
against the bore wall 34. As a result, the supporting bevels
26a, 260 are loaded, as indicated by the arrows (cI. F1G. 5). At
the same time, the opposite residual gude bevel 28 1s
relieved, such that asymmetrical loading of the drill overall
OCCUrS.

Substantially better concentric running and a better cylin-
drical form of the bore are achieved by the different configu-
rations of the roughing bevel 18 and the finishing bevel 20 in
conjunction with the specific support by the supporting bevels
26a, 26b.

The mvention claimed 1s:

1. A rotary tool comprising a cutting head which extends
along a rotation axis and has a plurality of main cutting edges
which extend radially outward, each of the cutting edges end
at the circumierence of the cutting head at a cutting corner
having a corner bevel,

wherein one of the corner bevels 1s formed as a roughing

bevel and another of the corner bevels 1s formed as a
finishing bevel, and

wherein the finishing bevel has a width and the roughing

bevel has a width which 1s larger than the width of the
finishing bevel

wherein the finishing bevel and the roughing bevel enclose

a bevel point angle between them which 1s between 40°
and 100°.

2. The rotary tool as claimed 1n claim 1, wherein the width
of the roughing bevel 1s more than twice as large as the width
of the finishing bevel.

3. The rotary tool as claimed 1n claim 1, wherein the size
ratio between the widths of the finishing bevel and the rough-
ing bevel 1s between 1:25 and 1:50.

4. The rotary tool as claimed 1n claim 1, wherein the fin-
ishing bevel and the roughing bevel are inclined at the same
inclination angle relative to the rotation axis.

5. The rotary tool as claimed in claim 1, wherein the cutting,
head 1s designed to be asymmetrical with respect to the rota-
tion axis, and the main cutting edge having the roughing bevel
1s designed as guide cutting edge and the main cutting edge
having the finishing bevel 1s designed as free cutting edge.

6. A rotary tool comprising a cutting head which extends
along a rotation axis and has a plurality of main cutting edges
which extend radially outward, each of the cutting edges end
at the circumierence of the cutting head at a cutting corner
having a corner bevel,

wherein one of the corer bevels 1s formed as a roughing

bevel and another of the corner bevels 1s formed as a
finishing bevel,

wherein the finishing bevel has a width and the roughing

bevel has a width which 1s larger than the width of the
finishing bevel,

wherein the cutting head 1s designed to be asymmetrical

with respect to the rotation axis, and the main cutting
edge having the roughing bevel 1s designed as guide
cutting edge and the main cutting edge having the fin-
1shing bevel 1s designed as free cutting edge,

wherein the guide cutting edge and the free cutting edge are

arranged at a pitch angle different from 180°.

7. The rotary tool as claimed 1n claim 6, wherein a support-
ing bevel 1s provided on the outer circumierence following
the guide cutting edge 1n the rotation direction.

8. The rotary tool as claimed 1n claim 6, wherein the pitch
angle 1s within the range of between 185° and 200°.

9. A rotary tool comprising a cutting head which extends
along a rotation axis and has a plurality of main cutting edges
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which extend radially outward, each of the cutting edges end
at the circumierence of the cutting head at a cutting corner
having a corner bevel,

wherein one of the corner bevels 1s formed as a roughing

bevel and another of the corner bevels 1s formed as a
finishing bevel, and

wherein the finishing bevel and the roughing bevel enclose

a bevel point angle between them which 1s between 40°
and 100°.

10. The rotary tool as claimed 1n claim 9 wherein the
finishing bevel has a width and the roughing bevel has a width
which 1s larger than the width of the finishing bevel.

11. The rotary tool as claimed 1n claim 9, wherein the width
of the roughing bevel 1s more than twice as large as the width
ol the finishing bevel.

12. The rotary tool as claimed 1n claim 9, wherein the size
rat1o between the widths of the finishing bevel and the rough-
ing bevel 1s between 1:25 and 1:50.

13. The rotary tool as claimed in claim 9, wherein the

10

15

finishing bevel and the roughing bevel are inclined atthe same 20

inclination angle relative to the rotation axis.

G x e Gx o



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 8,834,080 B2 Page 1 of 1
APPLICATION NO. : 12/679380

DATED . September 16, 2014

INVENTOR(S) . Kauper

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

IN THE SPECIFICATION

In Column 4, Line 20, delete “cuffing” and insert -- cutting --, therefor.

Signed and Sealed this
Seventh Day of April, 2015

Tecbatle 7 Lo

Michelle K. Lee
Director of the United States Patent and Trademark Office



	Front Page
	Drawings
	Specification
	Claims
	Corrections/Annotated Pages

